Functional distinctions between the mitochondrial ATP-dependent K+ channel (mitoKATP) and its inward rectifier subunit (mitoKIR).
The ATP-sensitive potassium channel from the inner mitochondrial membrane (mitoK(ATP)) is a highly selective conductor of K(+) ions. When isolated in the presence of nonionic detergent and reconstituted in liposomes, mitoK(ATP) is inhibited with high affinity by ATP (K((1/2)) = 20-30 microM). We have suggested that holo-mitoK(ATP) is a heteromultimer consisting of an inwardly rectifying K(+) channel (mitoKIR) and a sulfonylurea receptor (Grover, G. J., and Garlid, K. D. (2000) J. Mol. Cell. Cardiol. 32, 677-695). Here, we show that a 55-kDa protein isolated by ethanol extraction and reconstituted in bilayer lipid membranes and liposomes is the mitoKIR. This protein, which lacks the sulfonylurea receptor subunit, is inhibited with low affinity by ATP, with K(1/2) approximately 550 microM. ATP inhibition of both mitoKIR and holo-mitoK(ATP) is reversed by UDP (K((1/2))1/2 = 10-15 microM). Holo-mitoK(ATP) is and diazoxide, and the opened by cromakalim flux through the open channel is inhibited by glibenclamide and 5-hydroxydecanoate. None of these agents has any effect upon mitoKIR. We have identified two compounds that act specifically on mitoKIR. p-diethylaminoethylbenzoate reverses inhibition of mitoKIR by ATP and ADP at micromolar concentrations and also opens mitoK(ATP) in isolated mitochondria. Tetraphenylphosphonium inhibits K(+) flux through both mitoKIR and mitoK(ATP) with the same apparent affinity. These findings support the hypothesis that the 55-kDa mitoKIR is the channel component of mitoK(ATP).